illumination of 2000 lux was provided for 12 hr each day by fluorescent tubes. Just before the light period on the 14th day, fully expanded leaves were removed and chopped so that the largest dimension was approximately 1 mm (1) . The chopped leaves were rinsed for a total of 1 hr with six 10-min changes of 0.26 M sucrose, 5 mM potassium acetate, pH 6.3 (or other solution as indicated, solutions of the same composition being used for both rinsing and incubating). Incubation of 0.4 g of chopped and rinsed leaves in 10 ml of solution was at 20 C in the dark or with 4000 lux provided by fluorescent lamps (1) .
At various times during incubation, 0.100-ml aliquots of the external solution were withdrawn for ion determinations. Potassium was determined with an Evans Electroselenium Mark II flame photometer. 14C-labeled organic acids were 
RESULTS
Experiments with KCl and KHCO3 have shown that the lightdependent uptake of potassium into chopped pea leaves depends on the anion (1). To study this dependency, potassium salts (5 mM) of various organic acids were placed in the external solution. Figure 1 indicates that the net uptake of potassium in the light increases in going from pyruvate to formate to acetate, whereas the K+ uptake in the dark was relatively small in all three cases. The rates of the light-dependent (light minus dark) uptake calculated from the initial slopes of the uptake curves ( Fig. 1) were 21 ,umoles of K+/g fresh weight hr for 5 mm potassium pyruvate, 34 for formate, and 48 for acetate. The results on the light-dependent uptake of potassium in the presence of other anions are summarized in Table I . In addition, the initial rate of influx of 14C-labeled organic acids was measured (right-hand column of Table I ). When Na+ replaced K+ in the external solution, the light-dependent uptake of acetate decreased only 5 %.
Plant Physiol. Vol. 46, 1970 The total K+ uptake from 5 mm CH3COOK X fresh weight at 4 hr. This uptake represents an a tion of osmotically active material in the cells. cell sap expressed from chopped leaves after 4 CH3COOK was 368 milliosmolal for those incub and 280 milliosmolal for leaves kept in the dark.
The light-dependent ion uptake into chopped also investigated by using inhibitors which were the rinse and the incubation media (together witl 5 mm CH3COOK, pH 6.3). As indicated in Figu synthetic inhibitor DCMU decreased the K+ up and had little effect in the dark. The light-depei uptake was more than 50% inhibited at 1 ,UM E coupler tri-Fl-CCP also inhibited the light-deper more than 50%c. at 1 ,UM. However, tri-Fl-CCP ha effect in the dark, e.g., 10 Mm tri-Fl-CCP led to a 7 ,4moles/g fresh weight hr (Fig. 2) . Both (a) the anion enters as the associated form of the potassium salt, e.g., CH3COOK; (b) the anion moves in as the undissociated acid, e.g., CH3COOH, and then there is an exchange of H+ inside for K+ outside; and (c) the correlation with pK reflects a relative tendency of binding of the anion onto a positively charged site on o \ a "carrier" molecule, the subsequent inward transfer of the organic acid being followed by K+ uptake to maintain internal electroneutrality. At the concentration used (5 mM), very little of the potassium salts of organic acids would be in the associated * forms, and so the first mechanism is unlikely. Similarly, the concentrations of the undissociated forms (RCOOH) of most of the organic acids employed are quite low at the pH values in 3 0 these experiments (near 6). More importantly, both the first and the second mechanisms predict a nearly linear correlation between DCMU and the the rate of ion uptake and the concentration of the associated ight and the dark form of the organic acid, not the logarithmic correlation which lopped pea leaves. a parallel with pK indicates; this latter direct proportionality between pK and the uptake of the potassium salts of organic acids is the key feature of the present studies. After a comment on free was 82 lcmoles/g energy, the third mechanism will be briefly considered.
Sctual accumula-The change in standard Gibbs free energy for the dissociation Specffically, the of protons from an organic acid is linearly proportional to the 1 hr with 5 gh pK (AGO = -RT In K = -2.303 RT log K = 2.303 RT pK). ated in the light, Similarly, the association energy, which is just the negative of the dissociation energy, depends linearly on the pK. Thus, the Ipea leaves was higher the pK, the more negative is the association energy, which present in both means the more thermodynamically favorable the association h 0.26 M sucrose, reaction becomes. One Finally, the energetics of the uptake of potassium and organic acids into chopped pea leaves will be considered. The inhibition of the light-dependent K+ uptake by DCMU (Fig. 2) indicates that photosynthesis, or some partial reaction thereof, can supply the needed energy. The decrease in light-dependent potassium uptake caused by the uncoupler tri-Fl-CCP suggests that photosynthetic electron flow alone is not responsible, but that ATP or a high energy intermediate is required. The efflux of potassium in the dark in the presence of tri-FI-CCP (Fig. 2) 
